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M/2 first modules generating M/2 first laser beams, 
wherein each of said M/2 first laser beams has a 
cQxresponding single wavelength; 

(M/2>- 1 dicfaroic first filters, whaein each of said (M/2)-l 
didiroic first filters transmits a cocresponding one of ^ 
said M/2 first laser beams and reflects all other of said 
M/2 first laser beams; 

M/2 second modules geneiating M/2 second laser beams, 
wherein each of said M/2 second laser beams has a 
co!n:esp<Miding single wavelength; 

(M/2>-l dichroic second filters, wherein each of said 
(M/2)-l dichroic second filters transmits a cone^nd- 
ing one of said M/2 second laser beams and reflects aU 
other of said M/2 second laser beams; 

a polarizer coupling first and second M/2 laser beams to 
thereby produce M polarization coupled laser beams; 
and 

a fiber coupling device collecting said M polarization 
coupled laser beams to produce a re^)ective one of said 20 
N output beams. 

8. The diode laser system as set forth in daim 1, wherein 
said each of said M-2 dichroic filters band pass filters said 
corresponding one of said M laser beams and reflects all 
other of said M laser beams. 25 

9. A diode laser system, con^rising: 

^ N laser head assemblies (LHAs) generating N output 

beams, wherein each of said N LHAs includes: 

'43 M first modules generating M first User beams, wherein 

^ each of said M first laser beams has a diffierent single ^ 

J^. wavelength; 

^ M-1 first dichroic filters defining a first optical waveguide 

W for directing all of said M first laser beams into a first 

fy optical path, wherein each of said M-1 first dicfaroic 

|r§ filters transmits a corresponding one of said M first 

^ laser beams and reflects all odier said M first laser 

4= beams; 

s a fiber coupling device disposed adjacent to said first 

Q optical path collecting said M first laser beams to 40 

^ produce a respective one of said N output beams; 

^ N optical fibers receiving respective ones said N output 

W beams and generating N received output beams; and 

m an optical assembly recollimadng and focusing the N 

O received ou^wt beams onto a single spot, ^5 

Q where N and M are bo& integers ^2. 

1^. The diode laser system as set forth in daim 9^ wherein 
said (^cal assembly comprises: 

N collimating lenses for recoUimatlng said N ouQ)ut 
beams; and 

a single transfcnn lens for focusing said reccUimated N 
ou^t beams onto said single spot 

11. The diode laser system as set forth in claim 16, 
wherein said single spot cone^nds to one end of a laser 
amplifying medium. 

12. The diode laser system as set forth in claim 9, wherein 
each of said LHAs further conqnises: 

M second modules generating M second laser beams, 
wherein each of said M second laser beams has a ^ 
different single wavelength; 

M-1 second dichroic filters defining a second optical 
waveguide for directing all of said M second laser 
beams into a second optical path, wherein eadi of said 
M-1 second dicfaroic filters transmits a corresponding 6S 
one of said M second lasa beams and reflects all other 
said M second laser beams; 
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a rotating denKat for rotating the polarizations of said M 

second laser beams; and 
a polarizer disposed at the intersection of said first and 
second optical paths cockling said M first and M 
5 second laser beanis into the second optical path to 
thereby produce 2M polarization coupled laser beams; 
whereio said fiber coupling device collects said 2M 
polarization coupled laser beams to produce a respec- 
tive one of said N output beams. 
iQ 13* The diode laser system as set f (Kth in claim 9, wherein 
said fiber coupling device comprises a transform lens receiv- 
ing and coupling said M first laser beams to one of said N 
optical fibers to thereby produce a respective one of said N 
output beams. 
^ j 14. A diode laser system, cono^sing: 

means for generating N laser beams, wherein eadi of said 
N laser beams includes multiple waveleagtl^ of light 
and wherein said generating means conoprises: 
M first means for generating M first laser beams, wherein 
20 each of said M first laser beams has a different single 
wavelength; 

M-i first filter means defining a first optical waveguide 
for directing all of said M first laser beams into a first 
optical path, whereitt each of said M-1 first filter means 
25 transmits a cofie^nding one of said M first User 
beams and reflects all other said M first laser beams; 

fiber coufriing means diq>osed adjacent to said first optical 
path for cdlectittg said M first laser beams and for 
producing a respective one of said N ou^t laser 
30 beams; 

N optical fiber means receiving respective one of said N 
output laser beams for generating N received output 
beams; and 

ou^Kit means for recoUimating and for focusing said N 

received output beams on a single spot, 
where N and M are both integers ^2. 

15. The diode laser system as set foi^ in claim 14, 
wherein said ou^ut means comprises: 

N coUimating lenses for reccdlimating said NxM laser 
beams; and 

a single transform lens focusing said recoUimated NxM 
laser beams onto said single spot 

16. The diode laser system as set f(Hth in claim 14, 
wherein said sii^e spot corre^nds to one end of a solid 
state laser. 

17. The diode laser system as set forth in claim 14, 
wherein said single spot corre^nds to one end of a 
rare^eartfa doped <^tical fiber. 

IS. The diode laser system as set forth in claim 14, 
wherein said single spot cocresponds to one end of a dye 
laser 

19. The diode laser system as set forth in claim 14, 
wherein said generatinig mueans fiirtber comprises: 
33 second means for generating M second laser beams, 
wherein each of said M second laser beams has a 
different single wavelengdi; 
M-1 second filter means defining a second c^tical 
waveguide for directing all of said M second laser 
^ beams into a second optical path, whereiii each of said 
M-1 second filter means transmits a conesponding one 
of said M second laser beams and reflects aU other said 
M second laso: beams; 
rotating means fcr rotating the polarizations of said M 
65 second laser beams; and 

polarization means disposed at the intersection of said 
first and second optical paths for coupling said M first 
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and M second laser beams into said second optical path 
to thereby produce 2M polarization coupled laser 
beams. 

wherein said fiber coupling means collects said 2M polar- 
ization coupled laser beams to produce a respective one ^ 
of said N laser beams. 

20. The diode laser system as set forth in claim 19. 
wherein said fiber coupling device comprises a transform 
lens for receiving and for coupling said 2M polarization 
coupled laser beams to one of said N optical fiber means to 
thereby produce a respective one of said N ou^ut beams. 

21. A method for generating a high energy laser beanu 
comprising: 

(a) generatiag P coUimated laser beams having an MA 
wavelength; 

(b) repeating step (a) M times so as to produce MxP 
collimated laser beams having M difierent wave- 
lengths; 

(c) coupling said MXP collimated laser beams into an 
optical path; 
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(d) coupling said MXP coUimated laser beams into an ith 
opti<^ fiber to thereby produce a cofiespoxHSing ith 
ou^ut laser beam, where i=l to N; 

(e) repeating stqjs (a) through (d) N times to thereby 
5 generate N ou^iut laser beams; 

(f) recoUimating said N output laser beams to produce N 
recollimated laser beams; and 

(g) focusing said N recoUimated laser beams onto a single 
spot. 

10 where M« N and P are integers ^2. 

22. The method as set forth in claim 21, wherein step (c) 
comprises dicfaroically coupling said MxP coUimated laser 
beams into said optical path. 

23. The method as set forth in daim 21. wherein step (c) 
15 conqnises dichroically and polarization coupling said MxP 

coUimated laser beams into said c^tical path. 

24. The method as set forth in claim 2h wherein step (c) 
conqmses polarization coupling said MxP coUimated laser 
beams into said optical path. 
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25. A diode laser system, comprising: 

a laser head assembly generating an output beam, the lasdr head assembly including: 

M modules which generate M laser beams, whf^ein each of said M laser beams has 
a different single wavelength: and X 

M-2 dichroic filters, wherein each jeff said M-2 dichroic filters transmits a 
corresponding one of said M laser be^^s and reflects all other of said M laser beams 
into a predetermined optical path io produce said output beam, 
where M is an integer ^2. / 

26. A diode laser system^ comprising: 

a laser head assembly which gerferates an output beam, the laser head assembly including: 
M modules which ge^^erate M laser beams, wherein each of said M laser beams 
occupies a different^avelength band: 

M-R dichroic filths, wherein each of said M-R dichroic filters transmits at least a 
respective one c/f said M laser beams occupying a given wavelength band and reflects 
all other of sa^d M laser beams not occupying the given wavelength band: and 
an optical device which combines said M laser beams to thereby produce said output 
beam. / 
wherein: / 

M and R are /ositive integers: and 
M is an integer ^2. 

27. The diode laser system as recited in claim 26. wherein the optical device comprises 
means for collecting said M laser beams to thereby produce said output beam. 

28. The diode laser system as recited in claim 26, wherein the optical device comprises a 
fiber coupling device which collects said M laser beams to thereby produce said output beam. 

29. The diode laser system as recited in claim 26. wherein the optical device comprises a 
polarization combiner which combines first selected ones of said M laser beams with second selected 
ones of said M laser beams to thereby produce said output beam. 

30. The diode laser system as recited in claim 29. wherein the first selected ones of said M 
laser beams are equal in number to the second selected ones of said M laser beams. 

31. A laser head assembly which generates an output beam including M laser beams, 
comprising: 

M modules generating M laser beams, wherein each of said M laser beams has a different 
single wavelength: and 

M-2 dichroic filters, wherein each of said M-2 dichroic filters transmits a corresponding one 
of said M laser beams and reflects all other of said M laser beams: 

wherein M is an integer ^2. 
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32. The laser head assembly as recited in claigo h further comprising a fiber coupling device 
collecting said M laser beams to produce an ou)[|mt beam: 

33. A method for generating a M^ ener pv laser beam, comprising: 
(at generating P coUimated lag^ beams having an Mth wavelength: 

(b) repeating step (a) M tidies so as to produce MxP coUimated laser beams having M 
different wavelengths: and 

(c) coupling said Mx^xollimated laser beams into an optical path to produce a high energy 
laser beam. 

wherein M an^^ are integers ^2. 

34. The method as recited in claim 33, wherein the step (c) comprises dichroicallv coupling 
said MxP coUimated laser beams into said optical path. 

35. The method as recited in claim 33, wherein the step (c^l comprises dichroicallv and 
polarization coupling said MxP coUimated laser beams into said optical path. 

36. A diode laser system, comprising> 

laser head assembly (LHA) which operates an output beam, the LHA including: 

M modules generating M laser beMis, wherein each of said M laser beams has a different 
single wavelength: X 

M-1 dichroic filters defining anoptical waveguide for directing all of said M laser beams into 
the optical path, wherein each of sara M-1 first dichroic filters transmits a corresponding one of said 
M laser beams and reflects all omer said M laser beams: and 

a fiber coupling device^isposed adjacent to the optical path for collecting said M laser beams 
to thereby produce an output beam: 

where M is an intgfger ^ 2. 

37. A diode laser system, comprising: 

laser head assembly (LHA) which generates an output beam, the LHA including: 

M first modules generating M first laser beams, wherein each of said M first laser beams has 
a different single wavelength: 

M-1 first dichroic filters defining a first optical waveguide for directing all of said M first 
laser beams into a first optical path, wherein each of said M-1 first dichroic filters transmits a 
corresponding one of said M first laser beams and reflects all other said M first laser beams: 

M second modules generating M second laser beams, wherein each of said M second laser 
beams has a different single wavelength: 

M-1 second dichroic filters defining a second optical waveguide for directing all of said M 
second laser beams into a second optical path, wherein each of said M-1 second dichroic filters 
transmits a corresponding one of said M second laser beams and reflects all other said M second 
laser beams: 

a polarization combiner disposed at the intersection of said first and second optical paths 
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which coupling said M first and M second laser beams into the second optical path to thereby 
produce 2M polarization coupled laser beams: and 

a fiber coupling device disposed adjacent to said first and second optical paths for coupling 
said 2M polarization coupled laser beams to thereby produce the output beam. 

where M is an integer ^ 2. 

38. A laser head assembly (LHA) which generates an output beam, comprising: 

M modules generating M laser beams, wherein each of said M laser beams has a different 
single wavelength: 

M-R dichroic filters defining a first optical waveguide for directing all of said M laser beams 
into a first optical path, wherein each of said M-R dichroic filters transmits at least one of said M 
laser beams: 

S second modules generating S laser beams, wherein each of said S laser beams has a 
different single wavelength: 

S-T dichroic filters defining a second optical waveguide for directing all of said S laser 
beams into a second optical path, wherein each of said S-T dichroic filters transmits at least one of 
said S laser beams: 

a polarization combiner disposed at the intersection of said first and second optical paths 
which couple said M and said S laser beams into a common optical path to thereby produce M + S 
polarization coupled laser beams: and 

a fiber coupling device disposed adjacent to said first and second optical paths for coupling 
said M H- S polarization coupled laser beams to thereby produce the output beam. 

wherein: 

M. R. S and T are positive integers: and 
at least one of M and S is ^ 2. 

39. A diode laser system, comprising: 

means for generating M laser beams, each of said M laser beams having a different 
wavelength: 

M-R filter means defining a first optical waveguide for directing all of said M first laser 
beams into an optical path, wherein each of said M-R filter means transmits at least one of said M 
first laser beams: and 

fiber coupling means disposed adjacent to said optical path for collecting said M laser beams 
to thereby produce an output laser beam. 

wherein M and R are both positive integers, and 
wherein M ^ 2> 

40. A diode laser system, comprising: 

first means for generating M firs^aser beams, wherein each of said M first laser beams has 
a different single wavelength: / 

M-1 first filter means definis^a first optical waveguide for directing all of said M first laser 
beams into an optical path, where^ each of said M-1 filter means transmits a corresponding one of 
said M first laser beams and re^^cts all other said M first laser beams: 
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second means for generating M second laser beams, w^rein each of said M second laser 
beams has a different single wavelength: / 

M-1 second filter means defining a second opticabwaveguide for directing all of said M 
second laser beams into a second optical path, whereiiy gach of said M-1 second filter means 
transmits a corresponding one of said M second laser beams and reflects all other said M second 
laser beams: / 

polarization combining means disposed at tm intersection of said first and second optical 
paths for coupling said M first and said M secom laser beams into said second optical path to 
thereby produce 2M polarization coupled laser beams: and 

fiber coupling means disposed adiacem to said second optical path for collecting said 2M 
polarization coupled laser beams to thereby /roduce an output laser beam, 

wherein M is a integer ^ 2. / 

41. A method for generating a high energy laser beam, comprising: 

(a) generating P coUimated lagier beams having an Mth wavelength: 

(b) repeating step (a) M tinges so as to produce MxP coUimated laser beams having M 
different wavelengths: / 

(c) coupling said Mx? cmlimated laser beams into an optical path: and 

(d) coupling said Mx? coUimated laser beams into an ith optical fiber to thereby produce a 
corresponding ith output laseii4)eam, where i=l to N: 

where M, N and P ay positive integers and both M and P ^2. 



D 

nJ 

Q 

W 

Q 



